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Joint articulation increases proteoglycan release from cartilage in 
the presence of IL-1ß
C. Pacione1, V. Shekhawat2, M. Wimmer3;
1Orthopedics, Rush University Medical Center, Chicago, United 
States of America, 2Orthopedics, Rush University Medical Center, 
Chicago, IL, United States of America, 3Rush University Medical 
Center, Chicago, IL, United States of America
Purpose: There is an increase in IL-1ß following joint injury which 
up-regulates catabolic enzymes breaking down the cartilage matrix. 
Little is known about the added effect of joint motion on matrix 
degradation. In this in vitro study we investigated proteoglycan/
GAG-release, an indicator for matrix break-down, using a joint 
simulator applying dynamic loads and articular motion onto living 
cartilage explants in the presence of IL-1ß. 
Methods and Materials: #PWJOFTUJ¿FKPJOUTPGXFFLPMEBOJNBMT
were obtained from a local abattoir within 24 hours of slaughter. Nine 
cartilage disks were removed from the trochlea using a 14mm punch. 





controls. All tests were performed in serum-free, DMEM:F12 media 
for 3 hours. Medium was then individually collected and analyzed for 
the presence of proteoglycans/GAGs using the DMMB assay. 
Results: Cartilage explants cultured in the presence of IL-1ß (no 
NPUJPO*-
 SFTVMUFE JO B GPME JODSFBTF JO QSPUFPHMZDBO("(
release when compared to control. When motion was applied 
	NPUJPO*-
 UIFSF XBT B GPME JODSFBTF JO QSPUFPHMZDBO("(
release when compared to control and a 2.6-fold increase when 
DPNQBSFEUP´OPNPUJPO*-µ
Conclusions: The combination of joint articulation and IL-1 ß resulted 
in the highest amount of proteoglycan/GAG release into the media. 
This preliminary evidence suggests that joint articulation following 
joint injury may be detrimental to the cartilage matrix. 
P222
Increase in SZP synthesis of cartilage by articular stimulation with 
migrating contact
V. Shekhawat1, T. Schmid2, L. Madsen3, M.A. Wimmer1;
1Orthopedics, Rush University Medical Center, Chicago, IL, United 
States of America, 2Division Of Biochemistry, Rush University 
Medical Center, Chicago, United States of America, 3Biochemistry,
Rush University Medical Center, Chicago, United States of America
Purpose: The contribution of mechanical stimuli in regulating 
TVQFS¾DJBM [POF QSPUFJO 	4;1
 TZOUIFTJT JO TZOPWJBM KPJOUT BOE
chondrocyte-seeded scaffolds has been reported. This study was 
aimed towards determining the effect of dynamic compressive 
loading and articular motion on the SZP synthesis of articular 
cartilage explants. 
Methods and Materials: Full thickness cartilage explants were 
procured from the trochlea and femur of two freshly harvested 6-8 
months old bovine knees. After pre-culturing for 5 days in 10% FBS 
DMEM F12 media, the explants were loaded for two 1-hour cycles per 
day for 4 days in a joint simulator. Analogous to the natural knee, the 
simulator counterface, an alumina ball, articulated on the cartilage 
explant back and forth. This resulted in a migration of contact area. 
It has been reported that a migrating contact maintains a low friction 
DPFG¾DJFOU #FUXFFO MPBEJOHT DBSUJMBHF FYQMBOUT XFSF BMMPXFE UP
swell freely in medium. Conditioned medium was collected and 
replaced daily. ELISA assays were performed on the media collected 
on days 5 and 11 to measure the SZP accumulation. For analysis, the 
ratio of the end-to-start day was computed. Free swelling explants 
served as controls. 
Results: SZP synthesis increased 2.75-folds in the articular motion 
group, from day 5 to 11, compared to a 1.56-fold increase in controls. 
5IJTEJGGFSFODFXBTTJHOJ¾DBOU	Q<0.05, ANOVA). 
Conclusions: Supporting our hypothesis, articular motion 
increased the SZP synthesis of cartilage explants. Based on earlier 
investigations the possibility of SZP being mechanically sheared off 
from the cartilage surface appears unlikely but needs to be further 
investigated. 
P223
Anatomical site and treatment modulate early repair of cartilage 
focal defects in a caprine model
T. Davisson1, R. Zhang1, M. Radebaugh2, M. Long3, M. Hawkins1;
1Orthobiologics, R&D, Stryker Orthopaedics, Mahwah, NJ, United 
States of America, 2Thomas D. Morris, Inc., Thomas D. Morris, 
Inc., Reisterstown, MD, United States of America, 3R&D, Stryker 
Orthopaedics, Mahwah, United States of America
Purpose: Determine the effect of anatomical site and treatment on early 
repair of cartilage focal defects in a caprine model. 
Methods and Materials: Two full-thickness osteochondral defects 
(4.5mm diameter, 10mm depth) were created unilaterally in the medial 
femoral condyle and the lateral patellar groove of adult goats [Lane, 
2004]. In each location, one defect was left empty while the other 
EFGFDUXBT¾MMFEXJUIBOBVUPHSBGUQMVH5IFBOJNBMTXFSFTBDSJ¾DFEBU
12 weeks and the defects were scored macroscopically [ICRS Cartilage 
Injury Evaluation Package] and histologically [Sellers, 2000]. Data were 
analyzed using two-factor ANOVA. 
Results: (SPTTTDPSFTBOEIJTUPMPHJDBMTDPSFTGPSEFGFDU¾MMJOHJOUFHSBUJPO
XJUIUIFBEKBDFOUDBSUJMBHFBOETVSGBDFTNPPUIOFTTXFSFTJHOJ¾DBOUMZ
higher in the groove than in the femoral condyle, independent of treatment 
HSPVQ"OBUPNJDBMTJUFEJEOPUTJHOJ¾DBOUMZNPEVMBUFSFGPSNBUJPOPGUIF
tidemark, replacement of the subchondral bone, or Safranin-O staining 
JOUFOTJUZ4DPSFTGPSBVUPHSBGUTXFSFTJHOJ¾DBOUMZIJHIFSUIBOUIPTFGPS
FNQUZEFGFDUT%FGFDUTXJUIBVUPHSBGUTIBECFUUFSEFGFDU¾MMJOH4BGSBOJO
O staining, cellular morphology, replacement of the subchondral bone, 
and reformation of the tidemark than those left empty. 
Conclusions: This study demonstrates the importance of anatomical 
site and treatment on the early assessment of cartilage repair after 
only 12 weeks. These differences may be related to mechanical loading, 
vascularization of the subchondral bone, or other factors. The effect of 
anatomical site on cartilage repair has not been extensively documented 
and needs to be further evaluated to better understand its importance in 
large animal pre-clinical models. 
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Tissue engineerined total meniscus replacement – 12 months 
results in a sheep model
C. Chiari1, E. Kon2, M. Marcacci3, M. Delcogliano4, D. Salter5,
I. Martin6, L. Ambrosio7, M. Fini8, R. Plasenzotti9, S. Nehrer10;
1Medical University Of Vienna, Department of Orthopaedics, Vienna, 
Austria, 2Sports Traumatology Dep., Biomechanical Laboratory, 
Insituti Ortopedici Rizzoli, Bologna, Italy, 3Ortopedia E Traumatologia 
Dello Sport - Laboratorio Di Biomeccanica, Istituti Ortopedici 
Rizzoli, Bologna, Italy, 4Orthopaedic Department, IOR, bologna, 
Italy, 5Department Of Pathology, Edinburgh University Medical 
School, Edinburgh, United Kingdom, 6Department Of Surgery And Of 
Research, University Hospital Basel, Basel, Switzerland, 7Institute Of 
Composite And Biomedical Materials And Interdisciplinary Research 
$FOUSF *O#JPNBUFSJBMT6OJWFSTJUZPG/BQMFTÃ'FEFSJDP**²/BQMFT
Italy, 8Istitituti Ortopedici Rizzoli, University of Bologna, Bologna, 
Italy, 9Core Unit Of Biomedical Research, Medical University of 
Vienna, Vienna, Austria, 10Center For Rgenerative Medicine, Danube 
University Krems, Krems, Austria
Purpose: The aim of the study was to investigate the use of a novel 
hyaluronic acid/polycaprolactone material for meniscal tissue engineering 
and to evaluate the tissue regeneration after the augmentation of the 
implant with expanded autologous chondrocytes. 
Methods and Materials: 26 skeletally mature sheep were treated with total 
medial meniscus replacements while 12 meniscectomies served as empty 
controls. The animals were divided in two groups: cell free scaffold or scaffold 
seeded with autologous chondrocytes. Two different surgical techniques 
were compared: in 12 animals the implant was sutured to the capsule and to 
UIFNFOJTDBMMJHBNFOUBOEJOUIFPUIFSBOJNBMTBMTPBUSBOTUJCJBM¾YBUJPO
of the horns was used. The animals were euthanized after 12 months. The 
specimens were assessed by gross inspection and histology. 
Results: All implants showed excellent capsular ingrowth at the periphery. 
Macroscopically, no difference was observed between Cell Seeded and 





commonly seen in the cell seeded constructs. 
Conclusions: The current study supports the idea that a novel HA-
PCL scaffold has the potential for total meniscal substitution. Seeding 
of the scaffolds with autologous chondrocytes leads to more mature 
¾CSPDBSUJMBSHJOPVTUJTTVFEJGGFSFOUJBUJPO"MUIPVHIDBSUJMBHFEFHFOFSBUJPO
is not totally prevented the implants provide cartilage protection compared 
to total meniscectomy. 
